
28 GHz Channel Measurements
in the COSMOS Testbed Deployment Area
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Motivation
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The COSMOS Testbed
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The COSMOS Testbed Deployment Area

E



COSMOS Key Technology ÐmmWave

^

! =eG\;#99T%'2 U*%52B#%77%.#9)B@+25#U7)',B2B#8.#fK$
V 4]U27,92&6#W,6*#%B%U6,'2#82%9?)79,&1#%&B#$f$R

! g72',)@5#W)7<#)&#99T%'2 92%5@7292&65#?7)9#JaI
V f&#Ja:#B)W&6)W&#%&B#K7))<+.&

%&'(&'$.349#:1#,561$2/,#$348"5)#8)64#

;<=$>,/?2)/?2$@$A4//B.02C$
8"322#.$1#3*64#1#2)*

11D3E# >FGHIJC$-"3*#,$34430$32)#223$1/,6.#
K4/1$LA($>52$8/..3+/43)5/2$?5)"$M458**/2C

%"322#.$1#3*64#1#2)*$52$
)"#$%&'(&'$)#*)+#,$34#3

! =eG\;#D*%&&2+#92%5@7292&65#,&#6*2#:RN$RN#625682B#%72%



Our 28GHz Measurement Campaign Focus onÉ
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A Portable Narrowband 28 GHz Channel Sounder
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Measurement Environment
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Measurement Environment
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Measurement Environment
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Measurement Environment
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Measurement Environment

!!

A3.
7M

A3.8/20$>L2)CP$UT$"#59")$OQ1

A45,9#$>A45CP$UT$"#59")$V1

A3.8/20$>A3.CP$UT$"#59")$OQ1

!T$/2$
)45-/,

R1$$$$$$GR1$$$$OVR1

! N672265#%7)@&B#:)+@98,%#$)7&,&15,B2#D%9U@5

! -*722#5,625#72U7252&6,&1#B,??272&6#B2U+).92&6#
5D2&%7,)5#)?#%#99T%'2 59%++#D2++#KNh

V K%+D)&.#%6#%#?)@7VW%.#,&62752D6,)&#X*#+Yh#*#k#!S9
V K7,B12#%D7)55#%#6W)VW%.#%'2&@2#X,-" Yh#*#k#[9
V K%+D)&.#)'27+))<,&1#%&#)U2&#U%7<#X,./ Yh#*#k#!S9

! *#+h#e#5,B2W%+<5#@U#6)#S!P 9#+,&<#B,56%&D2

! ,-" h#^#5,B2W%+<5#@U#6)#=!P 9#+,&<#B,56%&D2

! ,./ h#!#5,B2W%+<#@U#6)#^ee 9#+,&<#B,56%&D2

;

U/)3)529$UT



Measurement Environment
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Measurement Environment
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Performance Metrics
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An Example Sidewalk: *#+JQJL
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An Example Sidewalk: *#+JQJL
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An Example Sidewalk: *#+JQJL
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An Example Sidewalk: *#+JQJL
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An Example Sidewalk: *#+JQJL
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Effects of Setup and Environments Ð Swapped Tx-Rx
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Effects of Setup and Environments Ð Swapped Tx-Rx
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Effects of Setup and Environments ÐRaised Tx
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Effects of Setup and Environments Ð Seasonal Effects
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Effects of Setup and Environments Ð Seasonal Effects
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Grouped Sidewalks

! !E#5,B2W%+<5#D%621)7,;2B#,&6)#^#17)@U5h
V f&6VLRN#XSY"#f&6VJLRN#XEY"#K7,X^Y"#%&B#K%+#X!Y

! $)56#U%6*#1%,&5#?%++#8_W#6*2#EGgg#@78%&#567226#D%&.)&#LRN#%&B#JLRN#9)B2+5

! N67226#D%&.)&#2&',7)&92&6#n,9U7)'25o#U%6*#1%,&5
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Individual Sidewalks at *#+

! e#5,B2W%+<5#%6#f&6h
V LRN#XSY#%&B#JLRN#XEY

! $)56#U%6*#1%,&5#?%++#8_W#6*2#EGgg#@78%&#567226#D%&.)&#LRN#%&B#JLRN#9)B2+5

! N67226#D%&.)&#2&',7)&92&6#n,9U7)'25o#U%6*#1%,&5
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SNR Coverage Map and Achievable Data Rates

! g%7%926275h#6-] k#i=eBK9"#7 -] k#=EBK"#7A] k#!! BK"#89A] k#!PBK"#:; k#ePP$\;

! g%6*#1%,&5#%72#8%52B#)&#6*2#29U,7,D%+#92%5@7292&6#B%6%5265"#%&B#B%6%#7%625#%72#D)9U@62B#@5,&1#
N*%&&)&b5#D%U%D,6.#?)79@+%#X2313"#p^3P G8U5#m!S BK#NJAY

! $,&,9@9#B%6%#7%625#D%&#82#5@UU)762B#?)7#+,&<#B,56%&D25#)?#%6#+2%56#%7)@&B#=PP#926275
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Summary 
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! =eG\;#D*%&&2+#92%5@7292&6#D%9U%,1&
V C)D@5#)&#6*2#D,6.V5D%+2#:RN$RN#625682B#B2U+).92&6#%72%#%5#%&#C::#,&&)'%6,)&#;)&2
V R'27 0123"//"4#2U)W27#92%5@7292&65#W272#D)++2D62B#?7)9#)'27#567882/"#9:2)&#5;2:"<)=./9:2,&#;2<">>)-)#+2:"+):2

%&B#,&#B,??272&6#5266,&15#B@7,&1#$%7D*#d >@&2"#=P!Q
V A2U)76#%&B#%&%+.;2#92%5@72B#U%6*#1%,&5"#%;,9@6*#82%9?)79,&1#1%,&5"#%&B#6*2#NJA#D)'27%12#%&B#%D*,2'%8+2#7%625#

! R&1),&1#W)7<
V $)72#2]62&5,'2#92%5@7292&65#6*7)@1*)@6#'%7,)@5#:RN$RN#5,625#X2313"#:)+@98,%#$%&*%66%&',++2#D%9U@5"#::JaY
V $)72#D)9U72*2&5,'2#56@B,25#)?#52%5)&%+#2??2D65#,&#6722V5U%752#@78%&#567226#D%&.)&5"#%&B#W,B28%&B#D*%&&2+#

92%5@7292&65#?)7#)86%,&,&1#9)72#B26%,+2B#D*%&&2+#U%7%926275#X2313"#U)W27#B2+%.#U7)?,+2Y#,&#6*2#5%92#
2&',7)&92&6

V $2%5@7292&6V8%52B#5D*2B@+,&1#%&B#725)@7D2#%++)D%6,)&5#,&#99T%'2 &26W)7<5

'DEFDE2+&+4-"./2.#<2+):+I)<2+4&-2.+2Y'F2E)#EZ:085[2"#2L4PS2085[2.+2
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